Introduction
were transduced with NIK or β-galactosidase (β-gal; control) adenoviral vectors, and then 150 stimulated with IL6. IL6 rapidly and robustly stimulated phosphorylation of STAT3 in β-gal-151 transduced hepatocytes; strikingly, overexpression of NIK completely blocked IL6-stimulated 152 phosphorylation of STAT3 (Fig. 3D ). We did not detect endogenous JAK2, because its levels 153 were below the detection threshold of our assays. Overall, our data unveiled unrecognized 154 crosstalk between NIK and JAK2/STAT3 pathways. NIK inhibits hepatocyte proliferation at 155 least in part by restraining the JAK2/STAT3 pathway.
156
Hepatic IKKα suppresses liver regeneration after PHx. NIK phosphorylates and 157 activates IKKα (Sun, 2012) , prompting us to test if hepatocyte-specific IKKα knockout mice, like 158 NIK Δhep mice, also display accelerated liver regeneration. IKKα Δhep mice were generated by 159 crossing IKKα flox/flox mice with albumin-Cre drivers (Liu et al., 2008) . IKKα was disrupted 160 specifically in the liver, but not the brain, heart, kidney, skeletal muscle, and spleen, of IKKα Δhep 161 mice ( Fig. 4A ). We performed PHx on IKKα flox/flox and IKKα Δhep male mice at 8-9 weeks of age. 162 The number of liver Ki67 + proliferating cell was significantly higher in IKKα Δhep than in 163 IKKα flox/flox littermates 48 h after PHx (Fig. 4B ). The proliferating cells were HNF4α + 164 hepatocytes ( Fig. 4C ). Consistently, liver cyclin D1 levels were significantly higher in IKKα Δhep 165 than in IKKα flox/flox mice ( Fig. 4D ). In contrast, liver cell death was comparable between IKKα Δhep 166 and IKKα flox/flox littermates ( Fig. 4E ). Consequently, liver regeneration rates were significantly 167 higher in IKKα Δhep mice relative to IKKα flox/flox mice (Fig. 4F ). These results suggest that IKKα 168 acts downstream of NIK to suppress liver regeneration. 169 We next sought to test if IKKα, like NIK, inhibits the JAK2/STAT3 pathway. We next examined cell signaling events that drive cell cycle progression. We detected 194 baseline phosphorylation of hepatic STAT3 in AAF-pretreated NIK Δhep but not NIK flox/flox mice disruption of their quality control mechanism, substantially increases hepatocyte proliferation 241 and accelerates liver regeneration in NIK Δhep mice following PHx. 242 We have gained important insight into the potential molecular mechanism by which NIK 243 suppresses hepatocyte proliferation and liver regeneration. NIK is known to activate IKKα (Sun, 244 2012). We found that mice with hepatocyte-specific deletion of IKKα phenocopy NIK Δhep mice 245 with regard to reparative hepatocyte proliferation and liver regeneration following PHx. It is well 
248
Remarkably, we observed that IKKα binds to JAK2 and inhibits the ability of JAK2 to 249 phosphorylate STAT3 in cell cultures. In line with these findings, phosphorylation of 250 endogenous hepatic JAK2 and STAT3 is markedly elevated in both IKKα Δhep and NIK Δhep mice 251 following PHx. These results unveil novel crosstalk between the NIK/IKKα pathway and the 252 JAK2/STAT3 pathway. In light of these findings, we propose that the NIK/IKKα cascade, which 253 is activated in damaged hepatocytes, functions as a brake to block proliferation of damaged 254 hepatocytes through, in part, inhibiting the JAK2/STAT3 pathway. Notably, we found that NIK 255 also directly binds to JAK2 and inhibits JAK2 activity (i.e. its autophosphorylation and ability to 256 phosphorylate STAT3) in cell cultures. Therefore, NIK is able to suppress the JAK2/STAT3 
